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Pal: Smart Walking Stick for Visually Impaired Individuals

Smart Walking Stick for Visually Impaired Individuals
ABSTRACT
It is often difficult and sometimes dangerous for senior citizens or visually impaired
individuals to navigate a busy street or cross a road. Further, senior citizens may forget to take
their phones with them and may then be unable to locate themselves using GPS or communicate
with their families in case of an emergency. This disclosure describes a smart walking stick for
use by the elderly or the visually impaired. The smart walking stick includes a variety of sensors
that address the above-identified issues of navigation, obstacle avoidance, low-light vision, selflocalization, emergency assistance, etc. The smart walking stick can be configured with
appropriate permissions to utilize on-board sensors and communicate with other users, such as
guardians, to enhance the user’s experience and safety.
KEYWORDS
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BACKGROUND
Elderly or visually impaired people face a variety of challenges during outdoor activities
such as walking or doing errands. It is difficult and sometimes dangerous for them to navigate a
busy street or cross a road. The navigational and safety difficulties are amplified during dusk,
when daylight recedes. Further, senior citizens may forget to take their phones with them and in
such cases are unable to locate themselves using GPS or communicate with their families in case
of an emergency. Even when a senior citizen does take their phone, they may be unable to
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operate it. If the senior citizen fails to return home by the appointed time, the lack of awareness
of their whereabouts or of their health status causes distress and anxiety for the family members,
who are often powerless to help.
DESCRIPTION

Fig. 1: Smart walking stick
This disclosure describes a smart walking stick (an example of which is illustrated in Fig.
1) for use by the elderly or the visually impaired. Users of the smart walking stick are enabled to
configure it for their use preferences, including limiting or disabling certain features. Sensor data
obtained by sensors of the walking stick is stored only locally, if permitted by the user, and is
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utilized to provide assistance in compliance with configuration settings provided by the user. The
smart walking stick can include a variety of features that address the above-identified issues of
navigation, obstacle avoidance, low-light vision, self-localization, emergency assistance, etc., as
follows:
● A set of onboard cameras performs 3D mapping of the surroundings and detects oncoming
vehicles, obstacles on the street, changes in surface topology (e.g., the presence of stairs,
undulations in the pathway, manholes), etc. Alerts regarding the detected obstacles or other
dangers are transmitted to the user as audio warnings or instructions emitted by an onboard
speaker.
● Onboard light sensors estimate ambient light, and onboard LEDs are automatically activated
if the level of light falls below a certain threshold. Illumination is automatically provided
when daylight recedes, without explicit action by the user.
● An onboard heartbeat sensor, activated and utilized with user permission, monitors the health
of the user. With user permission, an onboard GPS is used to determine the user’s location.
The walking stick can be wirelessly coupled to an accompanying mobile application,
illustrated in Fig. 2, which can be used by their family (or a guardian) to track the location
and health vitals of the elderly in real-time, if such tracking is configured and permitted by
the user.
● An emergency or SOS button, which the user can press during a health or other emergency
(e.g., when feeling lost) is provided. Upon activation of the button, the smart walking stick
sends an emergency notification to the mobile app to enable the family (or appropriate
authorities) to act quickly to help the user.
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● A take-me-home button is provided that activates navigation instructions that guide the user
to a pre-entered home location, provided via the accompanying mobile app.

Fig. 2: An example of a companion mobile application for the smart walking stick. Various
modes can include SOS alerts; health, e.g., pulse, blood pressure, monitoring; current
location of the smart walking stick (with emergency notification if any); take-me-home
button-pressed alert; etc.
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Fig. 3: Onboard camera, 3D environmental mapping, and speaker to warn of obstacles
Fig. 3 illustrates the use of an onboard camera, and artificial intelligence (AI) and
augmented reality (AR) modules that enable 3D environment mapping and object detection. As
illustrated, obstacles in the path, if any, are conveyed to the user via an onboard speaker.
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Fig. 4: Examples of navigational assistance
Fig. 4 illustrates examples of navigational assistance rendered by the smart walking stick,
warning the user, for example, of an upcoming stairway, a wall straight ahead, a manhole or
other obstruction in the pathway, etc.
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Fig. 5: Ambient-light detection and automatic illumination
Fig. 5 illustrates ambient-light detection and automatic illumination using onboard light
sensors and LEDs.

Fig. 6: Integration of smart walking stick with its accompanying app
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Fig. 6 illustrates the integration of the smart walking stick with its accompanying app.
For example, with the user’s permission, the onboard GPS and health tracker can periodically
send data to the app, which can be viewed by a family member or guardian of the user to obtain a
live position and health status of the user.

Fig. 7: Automatic navigation upon pressing the take-me-home button
Fig. 7 illustrates automatic navigation upon pressing the take-me-home button. If the user
is feeling lost, they can press the take-me-home button. Upon such input, the smart walking stick
provides turn-by-turn navigation guidance via the onboard speaker until the user reaches home.
At the same time, if configured, the user’s guardian is alerted via the app that the user has
pressed the take-me-home button. The user’s live location is reflected in the app.
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Fig. 8: Operation of the emergency button
Fig. 8 illustrates the operation of the onboard emergency button. The user can press the
SOS or emergency button at any time they feel like they are in an emergency or otherwise need
urgent attention. Upon such input, their guardian (and/or appropriate authorities, per
configuration) receives a notification along with the user’s live location, which enables the
guardian to take appropriate action.
Further to the descriptions above, a user may be provided with controls allowing the user
to make an election as to both if and when systems, programs, or features described herein may
enable the collection of user information (e.g., information about a user’s health parameters, a
user’s environment, a user’s preferences, or a user’s current location), and if the user is sent
content or communications from a server. In addition, certain data may be treated in one or more
ways before it is stored or used, so that personally identifiable information is removed. For
example, a user’s identity may be treated so that no personally identifiable information can be
determined for the user, or a user’s geographic location may be generalized where location
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information is obtained (such as to a city, ZIP code, or state level), so that a particular location of
a user cannot be determined. Thus, the user may have control over what information is collected
about the user, how that information is used, and what information is provided to the user.
CONCLUSION
This disclosure describes a smart walking stick for use, e.g., by the elderly or the visually
impaired. The smart walking stick includes a variety of sensors that address issues of concern to
elderly or visually impaired individuals, e.g., navigation, obstacle avoidance, low-light vision,
self-localization, emergency assistance, etc.
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